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STATISTIC MULTIPLEX TRANSMISSION SYSTEM 
BACKGROUND OF THE INVENTION 

This invention relates to a statistic multiplex 
transmission system. More particularly^ this invention relates 
to a multiplex gateway apparatus for executing statistic 
multiplex transmission of images in public ATM inter-network 
communication * 

Means for executing ATM transmission of image signals , to 
which variable rate encoding is applied by an MPE62 system using 
a terminal stipulated by ITU-T recommendation, H. 310 
{hereinafter called merely the terminal device'^) is known 
generally « In other words, when ATM transmission is performed^ 
image transmission means is known that connects a local area 
ATM network laid down in a first area to a local cirea ATM network 
laid down in a second area through a public AM network, and 
transmits images. 

An image ATM transmission according to the prior art will 
be explained with reference to Fig. 1. 

In the example shown in Fig. l, the image terminal device 
uses an H, 310 terminal stipulated in H. 310 of the ITU-T 
recommendation. It will be assumed hereby that a CPN local area 
network n is laid down in a first area and a CPN local area network 
p is laid down in a second area* The CPN local area network n 
and the CPN local area network p are connected to each other 
through a B-ISDN public network o. H, 310 terminals 31 to 33 
are connected to the CPN local area network n as shown in Fig. 
1, H, 310 terminals 34 to 36 are connected to the CPN local area 
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network p. The H. 310 terminals 31 to 33 are connected to any 
of the H- 310 tenndnals through the local area ATM network - 
public ATM network - local area ATM network, Por example, the 
H.310 terminals 31 to 33 are connected to any of the h, 310 
teritiinals through the local area ATM network - public ATM network 
- local area ATM network, respectively, as shown in Fig* 1» Xn 
other words, each H. 310 terminal is ATM connected independently 
in the point-to-point connection through the local area ATM 
network - public ATM network - local area ATM network. 

In image transmission according to the prior art described 
above, the image signal that is VBR-encoded at each H.310 
terXDinal by an MPEG2 system is merely ATM connected independently * 
Therefore, a statistic multiplex effect cannot be imparted to 
the image signal outputted from eac^ H, 310 terminal. In other 
words, the image transmission system using the H. 310 terminal 
according to the prior art involves the problem that the 
statistic imaltiplex effect cannot be acquired because each H. 
310 terminal is connected independently in the point-to-point 
connection . 

$UMM2%JRY OF THE INVENTION 

It is an object of the present invention to provide a 
statistic multiplex transmission system capable of obtaining 
a statistic multiplex effect in an image transmission system, 
for example, in an image transmission system using H. 310 
terminals , 

To perfom multi-channel transmission of image signals, 
for example, the present invention interposes a statistic 
multiplex gateway to a coimection portion between local area 
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ATM networks, to which each termina;! device is connected, and 
a public ATM network^ and performs statistic multiplex 
transmission of the images by p-ublic ATM inter-network 
communication- When ATM multiplex transmission of the image 
signals , to which variable rate encoding is applied by an MPEG2 
system using teontiinal device stipulated by H. 310, the ITU-T 
recommendation, is performed, the present invention offers an 
efficient multi-channel image transmission service as it 
connects a local area ATM network laid down in a certain area 
to a local area ATM network laid down in another area through 
a public ATM network • Furthermore, re -negotiation of the 
transmission rate after statistic multiplexing is repeated in 
a predetermined time interval through adaptive control of 
parameters acquired from image information, and piece-wise 
constant bit rate transmission is performed to vary the 
transmission rate of the prablic ATM network to reduce further 
a required transmission rate. 

In a network that includes a first local area ATM network 
to which a plurality of first terminal device are connected, 
a second local area ATM network to which a plurality of second 
terminal device are connected and a public ATM network connected 
to the first and second local area ATM networks, the present 
invention provides a statistic multiplex transmission system 
that comprises a first multiplex gateway apparatus for 
connecting the first local area ATM network and the public ATM 
network and a second multiplex gateway apparatus for connecting 
the second local area ATM network and the public ATM network, 
wherein the first and second multiplex gateway devices receive 
transmission ATM signals from the first and second local area 
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ATM networks, respectively^ perform statistic multiplexing 
process of the transmission ATM signals to generate transmission 
statistic multiplex signals and transmit the transmission 
statistic multiplex signals to the public ATM network. Each of 
the first and second multiplex gateway devices includes means 
for calculating statistic information represented by a mean rate 
and a peak cell rate of ATM cells of the transmission ATM signals , 
means for conducting rate addition after statistic multiplexing 
according to the statistic information and determining the 
result of the rate addition, means for calculating a required 
piece-wise constant bit rate on the basis of the rate addition 
result and executing cell multiplex control on the basis of the 
piece-wise constant bit rate^ and means for transmitting the 
transmission statistic multiplex signals according to this cell 
multiplex control, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Pig. 1 shows an image transmission network according to 
the prior art. 

Fig. 2 shows a network using a multiplex gateway device 
according to the present invention. 

Pig* 3 is a block diagram showing in detail the terminal 
device shown in Fig* 2. 

Fig. 4 shows in detail the multiplex gateway device shown 
in Fig* 2- 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, the present invention will be explained with 
reference to the accompanying drawings. 
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Referring to Fig. 2, it will be assiimed hereby that a 
transmission ATM signal a is outputted from a terminal 1, a 
transmission ATM signal b is outputted from a terminal 2 and 
a transmission ATM signal c is outputted from a terminal 3 . The 
transmission ATM signals a to c are applied to a statistic 
multiplex gateway 4 through a local area ATM network d (CPN local 
area network; Customer Premises Network) . The statistic 
multiplex gateway 4 performs statistic multiplexing process of 
the transmission ATM signals a to c, and generates a transmission 
statistic multiplex signal e. 

This transmission statistic multiplex signal e is 
transmitted to a B-ISDN public ATM network f (B-ISDN public 
network) by us© of a piece-wise constant bit rate transmission 
system (piece-wise Cbr) having the transmission rate after 
statistic multiplexing process which varies in a predetermined 
time interval. The statistic multiplex signal e is connected 
to a statistic multiplex gateway 5 disposed in a separate area. 
The statistic multiplex gateway 5 separates the AOM signals that 
are subjected to statistic multiplexing* In other words / a 
receiving ATM signal h, a receiving ATM signal i and a receiving 
ATM Signal j are generated when the transmission statistic 
multiplex signal e is separated. These receiving ATM signals 
h, i and j are transmitted to tenainals 6, 7 and 8, respectively, 
through a local area ATM network (CPN network) 

Communication in an opposite direction is established 
similarly- The transmission ATM signals h, i and j are supplied 
as the receiving ATM signals a, b and c to the terminals 1, 2 
and 3, respectively. Incidentally, in the embodiment shown in 
the drawing, three terminals are shown connected to the local 



1 



! 



0 0 - 3 - 9 1 1 8:0 5 mmmmn 



MCG iNNS^G IBB 



;81335030250 



# 12/ 22 



6 

area ATM networks d and g, respectively, but the nuxnbex of 
terminals connected to each local area ATM network is generally 
N (N: an integer of 2 or more) . The terminals 1 to 3 and 6 to 
8 are the terminals that are stipulated in H. 310 of the ITU-T 
recoimendation . 

The construction of the terminals will be explained with 
reference to Fig, 3, Though the explanation will be given on 
the terminal l in the embodiment shown in the drawing, other 
terminals have the same construction. 

When an encoding process is performed, a video signal 
inputted from a camera 10 is supplied to an image signal 
encoding/decoding unit 14. The image signal encoding/decoding 
unit 14 performs high efficiency encoding by a variable bit rate 
(VBE) mode for the video signals r generates a transmission video 
stream and supplies the transmission video stream to a system 
multiplexing/demultiplexing unit 16, 

Audio signals inputted from a microphone 12 are supplied 
to a speech signal encoding/encoding unit IS * The speech signal 
encoding/decoding unit 15 performs high efficiency encoding for 
the audio signals^ generates a transmission audio stream and 
supplies the transmission audio stream to a system 
multiplexing/demultiplexing unit 16- 

The system multiplexing/demultiplexing unit 16 performs 
a multiplex processing for the transmission video stream and 
the transmission audio stream and supplies a transmission system 
stream to an ATM transmission line unit 17 . The ATM transmission 
line unit 17 converts the transmission system stream to ATM cells 
to generate a transmission ATM signal a, and transmits the 
transmission ATM signal a to a local area ATM network d* 
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During the decoding processing, the ATM tran3mission line 
unit 17 performs an ATM terminating processing for the receiving 
ATM signal a inputted from the local ATM network d and supplies 
the receiving system stream to the system 
multipleicing/demultiplexing unit 16, ^he system 
multiplexing/demultiplexing unit 16 separates the receiving 
system stream into the receiving video stream and the receiving 
audio stream, and supplies them to the image signal 
encoding/decoding unit 14 and to the speech signal 
encoding/decoding unit 15, respectively. 

The image signal encoding/decoding unit 14 performs the 
decoding processing of the receiving video stream and outputs 
the video signals to a monitor 11 * On the other hand, the speech 
signal encoding/decoding unit 15 performs the decoding 
processing of the receiving audio stream, and supplies the audio 
signals to a speaker 13. 

Next, the construction of the statistic multiplex gateway 
will be explained with reference to Fig, 4. The statistic 
multiplex gateway 4 in the ^nbodiment shown in the drawing will 
be explained hereby , but other statistic multiplex gateways have 
the same construction. 

The transmission ATM signals a to c outputted from ttie 
terminals 1 to 3 in the manner described above are supplied to 
ATM transmission line units 21 to 23, respectively. Each of 
these ATM transmission line units 21 to 23 calculates statistic 
information represented by the mean rate and the peak cell rate 
of the inputted ATM cells, and outputs the statistic information 
and the ATM cells to an ATM cell multiplexing/demultiplexing 
unit 26. 
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The ATM cell mltiplexing/demultiplexing unit 26 applxes 
the statistic information to a statistic multiplexing control 
unit 24, The statistic multiplexing control unit 24 performs 
rate addition after statistic multiplexing according to the 
statistic information, and applies this rate addition result 
to a piece -tfise constant bit rate control imit 25. The 
piece-wise constant bit rate control unit 25 calculates a 
required piece- wise constant bit rate on the basis of the rate 
addition result . The ATM cell multiplexing/demultiplexing unit 
26 performs cell multiplexing control on the basis of the 
piece-wise constant bit rate. In consequence, the ATM cell 
multiplexing/demultiplexing unit 26 performs the multiplexing 
process of the AM cells and transmits the transmission statistic 
multiplex signal e to a B-ISDN public ATM network. 

As described above, the present invention connects a 
plurality of Ima^gQ tr^smission terminals coxmected to the same 
CPN (Customer Premises Network) local area network to the 
terminals of the CPN local area network laid down ±n another 
area through the B-ISDN public network. Since the present 
invention performs statistic multiplexing in this connection, 
the present invention can acquire both statistic multiplexing 
gain and re-negotiation gain in comparison with the case where 
image channels are discretely connected one by one between 
individual terminals. 
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WHAT IS CLAIMED IS: 

1. A statistic multiplex transmission systeia for use in 
a network which includes a first local area ATM network having 
a plurality of first terminal device^ a second local area ATM 
network having a plurality of second terminal device^ and a 
public ATM network connected to said first and second ATM 
networks, comprising: 

a first multiplex gateway device for connecting said first 
local area ATM network and said public ATM network; and 

a second multiplex gateway device for connecting said 
second local area ATM network and said public ATM networks- 
said first and second multiplex gateway devices receiving 
transmission ATM signals from said first and second local area 
ATM networks, respectively, and performing a statistic 
multiplexing process of said transmission A^ signals to 
generate transmission statistic multiplex signals, and 
transmitting said transmission statistic multiplex signals to 
said ptjblic ATM network. 

2 . A statistic multiplex transmission system as claimed 
in claim 1, wherein said first and second multiplex gateway 
devices transmit said transmission statistic multiplex signals 
by nse of a piece-wise constant bit rate transmission system 
having transmission rate after statistic multiplexing process 
which varies in a predetermined time interval. 

3 • A statistic multiplex transmission system as claimed 
in claim 2, wherein: 

said first and second multiplex gateway devices receive said 
transmission statistic multiplex signals to separate said 
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transmission statistic multiplex signals, and generate a 
plurality of receiving ATM signals, and 

said first and second multiplex gateway devices transmit 
said receiving ATM signals to said first and second terminal 
device through said first and second local area ATM networks, 
respectively, 

4 . A statistic multiplex transmission system as claimed 
in claim 3, wherein said first and second multiplex gateway 
devices comprise: 

first mean^ for calculating statistic information 
represented by a mean rate and a peak cell rate of ATM cells 
in said transmission ATM signals; and 

second means for perfoariaing a multiplexing processing of 
said ATM cells according to said statistic information, and for 
transmitting said transmission statistic multiplex signals to 
said public ATM network . 

5 . A statistic multiplex transmission system as claimed 
in claim 4 , wherein said second means includes : 

third means for conducting rate addition after statistic 
multiplexing according to said statistic information and for 
determining said rate addition result; 

fourth means for calculating a required piece-wise 
constant bit rate on the basis of said rate addition result, 
and for performing cell multiplex control on the basis of said 
piece-wise constant bit rate; and 

fifth means for transmitting said transmission statistic 
multiplex signal according to said cell multiplex control- 

6. A statistic multiplex transmission system as claimed 
in claim 5, wherein said fifth means receives said transmission 
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Statistic multiplex signal to separate said transmission 
statistic multiplex signal and generates a receiving ATM signal . 
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ABSTRACT OF.THS DISCLOSURE 

The present invention is directed to obtain a statistic 
multiplexing effect in an image transmission system using 
terminals stipulated by H. 310 of an ITU-T recommendation . 

In a network including a first local area ATM network, a 
second local area ATM network and a public ATM network connected 
to the first and second ATM local area networks, multiplex 
gateway devices are interposed between the local area ATM 
networks and the public ATM network, respectively. The 
multiplex gateway apparatus includes ATM transmission line 
units 21 to 23 for calculating statistic information represented 
by a mean rate and a peak cell rate of ATM cells in the 
transmission ATM signal , A statistic multiplexing control unit 

24 conducts rate addition after statistic multiplexing 
according to the statistic information and determines the rate 
addition result. A piece-wise constant bit rate control unit 

25 calculates a required piece-wise constant bit rate on the 
basis of the rate addition result and perf onas cell multiplex 
control on the basis of this piece-wise constant bit rate. An 
ATM cell multiplexing/demiatiplexing unit 26 transmits a 
transmission statistic multiplex signal according to cell 
multiplexing control. 
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STATISTIC MULTIPLEX TR?^NSMISSIQN SYSTEM — 
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Application Serial No, 
and was amended on 



(if applicable) 

I hereby state that 1 have reviewed and understand the contents of the above identified specification. Including the 
claims, as amended by any amendment referred to above, 

I acknowledge the duty to disclose information which is material to the examination of this applicauon in accordance 
with Title 37, Code of Federal Reguladons, § 1 .56* 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 of any foreign application(s) for 
patent or inventor's certificate listed below and have also identified below any foreign applicauon for patent or inventor's 
certificate having a filing date before that of the application on which priority is claimed; 
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(Country) 
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priority 
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1 hereby"claim the benefit under Title 35. United States Code, § 120 of any United States application(s) listed below 
and insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application 
ihe manner provided by the first paragraph of Title 35, United States Code, § 1 12. 1 acknowledge the duty to disclose 
uefial information as defined in Title 37, Code of Federal Regulations, § L56 which occurred between the filing date of the 
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prior application and the national or PCT international filing date of this application; 



(Application Serial No,) 



(Filing Date) 



(Suims: patented, pending, abandoned) 



Power of Attorney: As a named inventor. I hereby appoint Scan M. McGinn. Reg. 34,386. and Frederick W. Gibb, 
III Reg No 37 629 as attorneys and/or agents to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith. AU correspondence should be directed to McGinn & Gibb, P,C.. 1701 Clarendon 
Boulevard, Suite 100, Arlington, Virginia 22209, Telephone calls should be directed to McGinn & Gibb. P.O. at (703) ^9^- 
6699. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and furrher that these statements were made with the knowledge that willfiil 
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false statements and ihc like so made are punishable by fine or imprisonment, or both, under Section lOOl of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

^T!L . YOSHIAKI NOZAWA 

Inventor^s Signature _ ^^^^ h ^^^.^ , Date March 8, 2000 

Residence ToUyo, Jap^ ^ 

Japanese 

Citizenship. ^ — — 



Post Office Address c/o NEC Coyporation, 7-1^ Sbilpa Minato-ku^ Totaro, JapaJi 



Full Name of Second 

Joint Inventor, If Any^ ^ 

Inventor's Signature ^ t>aie . 

Residence 

Citizenship . ™ . 



Post Office Address . 



Fun Name of Third 

Joint Inventor^ If Any , 
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(An additional shcet(s) is/are attached hereto if ihc present invention includes more than four inventors,) 
*Title 27, Code of Federal Regulations. § 1.56: 

(a) A patent by its very nature is affected with a public interest- The public interest is best served, and the most effective 
patent examination occurs when, ac the time an application is being c^camined, the Office is aware of and evaluates the 
teachings of all tnfornmtion material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith toward the Patent and Trademark Office, which includes a duty to disclose to 
the Office all information known lo that individual to be material to patentability as defmed in tliis section. The duty to 
disclose information exists with respect to each pending claim until the claim is canceled or withdrawn from consideration, or 
the application becomes abandoned. 

(b) Under this section, information is material to patentability when it is not cumulative to infonnation already of record or 
being made of record in the application, and (1) it establishes . by itself or in combination with other information, a prima 
facie case of unpatentability; or (2) it refutes* or is inconsistent with> 5 position the applicant takes in^ (i) opposing an 
argument of unpatentability relied on by the Office, Or (xi) asserting an argument of pacenlabtlity. 



